Pyrolysis products
Table S1 displays a comprehensive list of possible pyrolysis products based on the m/z peaks observed in the cyclopentanone pyrolysis mass spectra. Literature ionization energies are also listed, which were compared with the photoionization onset of the respective peaks and allowed us to rule out several of the listed species as pyrolysis product.
The mass channels m/z = 54, 42 and 40 can have contributions by multiple C 4 H 6 , C 3 H 2 O/C 3 H 6 , and C 3 H 4 isomers, respectively. The mass selected threshold photoelectron spectra (ms-TPES) data for these product channels are shown in Figs S1, S2 and S3, respectively, together with the TPES data taken from the literature. Based on these comparisons, the m/z = 54, 42 and 40 channels have been identified as 1,3-butadiene, ketene, and allene+propyne, respectively.
The mass spectrum shown in Fig. S4 displays the products formed from the pyrolysis of cyclopentanone detected after being ionized at a photon energy of 11.5 eV. The overall appearance of this mass spectrum is very similar to the one recorded at a photon energy of 10.5 eV, with the exception of the signal at m/z = 26. The detection of this signal points to the formation of a small fraction of acetylene that has an ionization energy of 11.4 eV. The detection of acetylene can readily be rationalized by considering dissociation of cyclopentanone by H 2 -loss to cyclopentenone, followed by further dissociation:
Temperature effect
All electron pyrolysis products TOF-MS are shown for two temperatures (700 and 550
and two photon energies (9.5 and 10.5 eV) in Fig. S5 . Some dissociative ionization may occur at 10.5 eV as the products exiting the pyrolysis tube are hot. Dissociative ionization thus S2 
